Abstract -Objective: To evaluate the factors that can influence evolution of communication after a first stroke. Method: Thirty-seven adult patients were evaluated for speech and language within 72 hours after a single first-ever ischemic brain injury and later on. Patients who were comatose, with decompensated systemic diseases, or history of chronic alcoholism or illicit drug use were not included. Brain CT and/or 2T-MR exams were solicited for topographic correlation. Size of infarct was classified as large or small according to the TOAST classification. Results: Patients who survived had lesser chances of presenting with aphasia or dysarthria 3 months after the stroke if the infarct size was small (p=0.017). Gender, age, schooling, aphasia subtype, infarct side and topography were non-significant in our sample. Subjects with global aphasia or lone cortical dysarthria had a slower evolution. Conclusion: Brain injury size was the most influential factor for neurological outcome at 3 months post-stroke.
Recovery from vascular aphasia implies functional reorganization of the language systems in the brain through neuroplasticity mechanisms that seem to involve both the damaged and the contralateral hemispheres 1, 2 . however, the time course of these phenomena is variable for every patient. In general, recovery is usually faster in the first months post-stroke, more importantly for fluency than for speech comprehension 3, 4 , an unwanted result considering that compromised comprehension in the acute stroke patient usually leads to a longer hospital stay 5 . We have reason to believe in a tendency for language recovery to accompany motor recovery, which is in accordance with phylogenetical studies that demonstrate a simultaneous development of verbal and gesture expression with facial movements and hand skills 6 . Prognostic indicators are considerably important for clinical management. Several quality-of-life scales 7, 8 and clinical outcome predictors 5, 9, 10 are available for stroke patients, but they usually lack the necessary sensitivity for aphasia or dysarthria time-span evaluation. This is of Stroke: speech and language prognosis Oliveira and damasceno relevance regarding the deed of stroke being the leading cause of aphasia 11 . very few studies are available that correlate poststroke speech and language evolution with brain injury characteristics 12, 13 , less so if we consider the evaluation of patients who have suffered a first-ever stroke. This analysis turns out to be even more complicated by taking into account the fact that different types of aphasia tend to recover at different rates and to a different degree 3 . even though injury location is usually of no use for prediction of outcome 12 , injury size can demonstrate an important predictive value for post-stroke speech and language evolution. Stroke patients and their families are usually very anxious about the recovery of function, but health care teams are seldom capable of precisely establishing aims in terms of neurological rehabilitation. Prognosis for cerebrovascular disorders of speech and language is not well established, mainly because of the scarceness of objective data in this regard. This study was conducted to evaluate the factors that can influence the evolution of communication after a first stroke.
METHOD
This is a prospective and non-randomized study conducted at the hospital das Clínicas -UNICAMP, initially with the enrollment of patients from the emergency Unit. during a period of 12 months (between May 2007 and April 2008), 37 adult patients (22 male, 15 female) were evaluated for speech and language disorders within 72 hours after a single first-ever ischemic brain injury. Patients who were comatose, with decompensated systemic diseases, or a history of chronic alcoholism or illicit drug use were not included. Brain CT and/or 2T-MR exams were solicited for topographic correlation with the brain injury site, both in the acute (CT) and in the chronic phases (2T-MR or CT at an average of 3 months post-stroke).
The following factors were considered for prognostic analysis in this study: gender (male, female), age, schooling, type of speech or language disorder, lesion side (left, right), infarct size (large, small) and brain injury topography in the categories of specific sites (frontal lobe, temporal-parietal lobes, capsulenuclear, and full middle cerebral artery territory) and structural organization (cortical-subcortical, cortical alone or subcortical alone). Size of infarct was classified as large (more than 1.5 cm in diameter on CT or MR at any plane) or small (less than 1.5 cm in diameter on CT or MR at all planes), in accordance with the Criteria for diagnosis of aphasia subtypes were in accordance to hills 1 . On the other hand, dysarthria was defined as a disturbance of speech articulation in regard to range, rate, strength or timing of movements of the lips, tongue, palate, jaw, respiratory muscles or vocal folds, while apraxia of speech refers to a motor speech programming disorder resulting in prosody disruption, as well as distortions, substitutions, omissions and additions of phonemes, which may occur in the absence of significant weakness 1, 19 . In case of apraxia of speech, patients are usually aware of their mistakes while struggling to correct them, but diagnosis is difficult, for this specific disturbance usually cooccurs with motor aphasia alone or in combination with other signs of linguistic impairment 19 .
All survivors were followed for a period of 3-15 months after the acute stroke (some of them were lost earlier in the process, but most are still enrolled in ambulatory evaluations at the department of Neurology). Therefore, we decided to consider as "improved" all surviving patients who evolved without any signs of aphasia or dysarthria 3 months after the stroke. 
RESULTS
Among the 37 patients included in the study (Table 1) , speech or language disabilities were found in 33 (89.2%) in the acute phase. Twenty-five of them had left hemisphere (lh) strokes, and eight had right hemisphere (Rh) strokes. Overall, 29 patients survived (78.4%) for more than 45 days after the acute brain injury (Table 2) . Patients with thalamic aphasia, mixed transcortical aphasia, or motor aphasia had an excellent improvement after 1 month, but one patient with Broca's aphasia who had a larger lesion maintained his fluency impaired for 4 months after the cerebrovascular accident. Among the 6 global apha- MCA: middle cerebral artery; F: female; M: male; for lesion size -large: more than 1.5 cm in diameter on CT or 2T-MR at any plane; small: less than 1.5 cm in diameter on CT or 2T-MR at all planes; "survivors": patients who survived for more than 45 days after the acute stroke.
sia patients, one did not improve, two evolved with motor aphasia after 1 month, two evolved with transcortical motor aphasia after 1-2 months, and one had no aphasia after 11 months (after evolving from motor aphasia upon 1 month to transcortical motor aphasia upon 6 months). Among the 12 lone cortical dysarthria patients, four evolved without dysarthria after 2-6 months, six were less dysarthric after 1-6 months, and two (with larger lesions) maintained their earlier impairment. Among the surviving patients, large infarcts were found in all global aphasia and transcortical aphasia patients. Criteria for small infarcts were met in patients who had no aphasia or dysarthria, Wernicke's aphasia and thalamic aphasia patients. Patients with Broca's aphasia and lone cortical dysarthria were found to have either small or large size brain infarcts. All 3 patients who showed no signs of speech or language disorders from the start had lesions exclusively in parietal lobes.
Taking into account the fact that all patients suffered a single first-ever brain infarction, statistical analysis showed only one significant result for prognosis (Table 3): regardless of the presence or absence of speech or language disorders in the acute phase, patients who survived had lesser chances of portraying aphasia or dysarthria 3 months after the stroke if the infarct size was small (n=29; p=0.017). All other investigated factors proved to be non-significant in our sample.
In regard to the type of speech or language disturbance presented in the acute stroke phase, we also analyzed if a specific form of aphasia could bring a better prognosis for language evolution. This calculus involved only the 14 patients who presented with aphasia in the acute phase and survived for more than 45 days, excluding patients with lone cortical dysarthria, but the results were also non-significant (p=0.112).
At the end of the 3-month period, the frequencies of speech or language disorders among the 29 survivors were: 10 without aphasia or dysarthria, 10 with lone cortical dysarthria, 4 with Broca's aphasia, 3 with transcortical motor aphasia, one with transcortical sensory aphasia and one with global aphasia. All patients who survived for more than 45 days after the stroke were still alive at the end of the 3-month period. Among the deceased patients, six were aphasic and dysarthric, one had a lone cortical dysarthria, and only one had no speech or language impairment.
DISCUSSION
Our statistical analysis demonstrated that patients who suffered a single first-ever brain infarction and survived had lesser chances of presenting with aphasia or dysarthria 3 months after the stroke if the infarct size was small. This result included patients who presented without dysarthria or aphasia from the start.
Some factors that have been implied as determinants for speech and language performance include age and education 21 . earlier studies demonstrated that other factors carry a prognostic power in terms of speech and language evolution after a first stroke, such as brain injury side 2, 22 and topography in terms of cortical and/or subcortical Short-term refers to the first 3 months post-stroke, comparing groups of improved patients with non-improved ones; "improvement": no signs of aphasia or dysarthria 3 months after the acute stroke; for groups -group of 29 survivors includes all patients who survived for more than 45 days after the acute stroke, while group of 26 survivors includes all patients who survived for more than 45 days but presented with aphasia or dysarthria at the acute stroke phase; for lesion size -large: more than 1.5 cm in diameter on CT or 2T-MR at any plane, small: less than 1.5 cm in diameter on CT or 2T-MR at all planes; structural organization of lesion refers to cortical involvement, subcortical involvement, or both; brain injury topography refers to frontal, temporal-parietal, capsule-nuclear or full middle cerebral artery territory; *Fisher's exact test; **Mann-Whitney test; ***chi-square test.
Stroke: speech and language prognosis Oliveira and damasceno involvement 22, 23 . When patients present with cerebrovascular subcortical injuries, prognosis is much more favorable the less likely one is to find that there has been cortical hypoperfusion, which has been verified in studies with 133 Xe-rCBF (regional cerebral blood flow) methods 24 and perfusion MR 23 . It is believed that recovery of language is caused primarily by arterial recanalization or expansion of collaterals, giving rise to an enhanced flow in the hypoperfused cortical penumbra 24 . One should also note that our study showed marginally significant results that favored a better evolution of speech and language in the short term for patients with exclusively subcortical lesions (n=29; p=0.071), regardless of the presence of aphasia or dysarthria in the acute stroke phase. In spite of these records, save for infarct size, no other factors which were studied in our work (gender, age, schooling, type of speech or language disorder, brain injury side and topography in the categories of specific sites and structural organization) displayed significant results in terms of speech and language short-term prognosis, but this information should be confirmed in studies with larger samples. The proportions of aphasia subtypes we found were not different from those found in other studies 12, 13 , except for our smaller variety (none of the evaluated patients met the established criteria for conduction aphasia, semantic aphasia, non-thalamic subcortical aphasia, apraxia of speech or verbal deafness). This could be due to the size of our sample, but one must consider that only firststroke patients were included in our work.
The time-window used for subject evaluation in this study (72 hours post-stroke) was adequate, since many acute phase stroke patients are not able to display the necessary strength or disposition to cooperate in the language inquiries. The ones who could not be promptly evaluated were assessed one or two days later, allowing for the testing of a greater number of individuals.
Aphasia is one of the most important factors to jeopardize acute stroke diagnosis 25 ; the already described catastrophic reaction 26 , more frequent in aphasic acute stroke patients, was also assessed in our subjects. Nevertheless, even in face of the difficulties pertaining to the evaluation of acute stroke patients, there were no cases of catastrophic reaction in our sample.
Classic clinical-anatomic correlations were found pertaining brain injury topography in relation to the aphasia subtype presented by each subject 11 . Chronic phase neuroimaging appraisal was important for correct anatomical analysis.
Most patients with aphasia changed to a less intense form of language impairment during follow-up, as expected 12, 13 . A nonfluent aphasia could evolve into a fluent form of aphasia, whereas the opposite never occurred. In the long term, it is difficult to assess how much of this result can be attributed to a natural evolution or to interventional therapies 3 . None of the global aphasia patients showed a good language impairment resolution in the 3-month period, and most persisted with a predominant loss of fluency. dysarthric patients also evolved in a slow pace as to their speech performance. Wernicke's aphasia patients had a good evolution in our sample, but this could be due to the small number of subjects and the small lesion sizes they presented. Subjects with predominance of motor compromise had a good evolution.
None of our patients received specific pharmacological treatment for the language impairment. In our view, the data yet available on its efficacy is still controversial 1, 27 , and a greater number of randomized clinical trials is needed to support such therapy.
Short-term mortality was higher for aphasics than for patients with no language impairment, in accordance with other authors 12 . Some studies have shown that longterm mortality is also correlated with the presence of aphasia 3,12 .
In conclusion, global aphasia and lone cortical dysarthria carried a worse prognosis for speech and language evolution. Size of brain lesion seemed to be the most influential factor for neurological outcome at 3 months post-stroke.
